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(57) ABSTRACT

An assembling machine for assembling an elongated module
into a tubular body includes a holding assembly disposed on
a base for holding the tubular body, a conveying assembly
slidably connected to the base and having a cantilever for
holding the elongated module and adapted to extend into the
tubular body through a first opening thereof with the elon-
gated module partially protruding from a second opening
thereof, and a dispenser positioned between the cantilever
and the holding assembly for dispensing adhesive on a joint
surface of the elongated module. The holding assembly is
adapted to drive the tubular body to move to a pressed posi-
tion, so that an inner surface of the tubular body is pressed
against the joint surface of the elongated module.

5 Claims, 34 Drawing Sheets




US 9,138,972 B2

Page 2

(51) Int.CL
B32B 41/02
B65C 9/40
GO5G 15/00
B65C 9/26
B29C 65/78
B3IF 5/00
B6SH 29/00

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)

B65C 11/04
21V 21/00
B23P 19/02
B29C 65/48
B29C 65/52
F21K 99/00
F21Y101/02
F21Y103/00

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2010.01)
(2006.01)
(2006.01)



U.S. Patent Sep. 22, 2015 Sheet 1 of 34 US 9,138,972 B2

FIG. 1




US 9,138,972 B2

Sheet 2 of 34

Sep. 22, 2015

U.S. Patent

==
[B—

o




US 9,138,972 B2

Sheet 3 of 34

Sep. 22, 2015

U.S. Patent

[




US 9,138,972 B2

Sheet 4 of 34

Sep. 22, 2015

U.S. Patent

/

I1S 17 01

el

g\




US 9,138,972 B2

Sheet 5 of 34

Sep. 22, 2015

U.S. Patent

m
p
[y orww | ] T [
PR B "
SIS — = |1
, — - / \\h//
m ol | 1y | ¢
11y




U.S. Patent Sep. 22, 2015 Sheet 6 of 34 US 9,138,972 B2

5

35

34

:l 312
1/ ‘.

392
S/
/]
"
30
FIG. 6

321




U.S. Patent Sep. 22, 2015 Sheet 7 of 34 US 9,138,972 B2

31
R
\ |
35
21

311
O
312

|
34
FIG. 7

/
/
/

310
321
322




U.S. Patent

Sep. 22, 2015

Sheet 8 of 34

US 9,138,972 B2

N

L
L P
. o
R
- e
-~ 7
e e -
L

341




US 9,138,972 B2

Sheet 9 of 34

Sep. 22, 2015

U.S. Patent

124

341

323

33

FIG. 9



U.S. Patent Sep. 22, 2015 Sheet 10 of 34 US 9,138,972 B2

: i C?D
| i p
| "
i / —
‘ T
| ! ] |
’; ‘ o
— r g | —— -
/ | — T
[OaN] - T M
R s | T i &
[ | —
o ds
~H '\\\ f— m
i - NN
g»m‘m‘mg_; M// ~#
i
v
o~ L
Jq. -
— o /
[oaN]
Yoo
&
R S \\

24



U.S. Patent Sep. 22, 2015 Sheet 11 of 34 US 9,138,972 B2

L |
L
®
O
|
-
T I
S | — O
" |
/L’ i /
1 ‘ . Bl
— L o1
P B T
S
T ;
=7 N H
< ifffi

422
125



US 9,138,972 B2

Sheet 12 of 34

Sep. 22, 2015

U.S. Patent

2 ’
£2 V \ mm/ M,m
/ e [ .
it B R M I R U A
[ R 1 I ] S B
e [ vHHnn :::::: | M .,v { : \
am“ S — 7, ———
M
/ \
\ \ \ 01§
65 zgg 8IS \ bac 928 / s
G 06
628



US 9,138,972 B2

Sheet 13 of 34

Sep. 22, 2015

U.S. Patent

- 61 OIA
) NNAm - . . e1g L B 19 ) )
/\\/// aﬂ/ s J \ G ’ \ |
R
|| I I o\\_ 4 | K | / k |
|
64 | L N | M
1|y S A\
T
n 1 ) [T \\ ,,,,, \ ,,,\/ AT
zm\ = /= e10 / ers
\ﬂ,/m\g 216 wm Mu
128 t\L w\m % 266 m\ Y ﬁ\p W» |



US 9,138,972 B2

Sheet 14 of 34

Sep. 22, 2015

U.S. Patent

€6

71 914

] i / / ]
\ [ , |
—— 11 e T
{ -
e e O it i B e
! |
1 4y 1 [
qﬁllilwaL |t B T iiiiiiiiiiiiiiiiiiiiiiiiiiii
llll ] [ ER— Ly |
4
U
i |
kH i \ .~ I i
s I W“dﬂ ::::::  Sow——; i ? ]
I [

7 4 v
68 116

011



US 9,138,972 B2

Sheet 15 of 34

Sep. 22, 2015

U.S. Patent




US 9,138,972 B2

Sheet 16 of 34

Sep. 22, 2015

U.S. Patent

91 Old

[€1 [€1

;L

\ \ y

9¢1 1e1

et |\ /]

gl cel
et % d 96T

>0 0ljo 0'0 0 000]0e0 0 0 0 0)0 60 0 0°0[0°0 8 0 08 O 0°0

i E

)
281 /

001

)

:Nmﬁ mmﬂﬁ \ m/mﬁ/wmﬁ \

€l 11




US 9,138,972 B2

Sheet 17 of 34

Sep. 22, 2015

U.S. Patent




U.S. Patent Sep. 22, 2015 Sheet 18 of 34 US 9,138,972 B2

511




U.S. Patent Sep. 22, 2015 Sheet 19 of 34 US 9,138,972 B2

/91
SLIDING A CONVEYING ASSEMBLY OF A CONVERYING DEVICE
REARWARDLY SO THAT AN ELONGATED MODULE HELD BY THE
CONVEYING ASSEMBLY IS MOVED REARWARDLY TOWARD A
TUBULAR BODY IN PROXIMITY TO A FIRST OPENING THEREOF

92

ACTUATING A DISPENSING DEVICE TO DISPENSE ADHESIVE ON
A JOINT SURFACE OF THE ELONGATED MODULE AS THE
ELONGATED MODULE IS MOVED REARWARDLY

9
S 3
STOPPING THE DISPENSING DEVICE FROM DISPENSING

THE ADHESIVE ON THE JOINT SURFACE OF THE
ELONGATED MODULE

/94
STOPPING MOVEMENT OF THE CONVEYING ASSEMBLY SO
THAT A PORTION OF THE ELONGATED MODULE PROTRUDES
FROM THE SECOND OPENING

95
s
ACTUATING THE HOLDING DEVICE TO MOVE DOWNWARDLY SO
AS TO PLACE THE TUBULAR BODY IN A PRESSED POSITION

96

ACTUATING THE HOLDING DEVICE TO MOVE UPWARDLY SO AS
TO PLACE THE TUBULAR BODY WITH THE ADHERED ELONGATED
MODULE IN A DEFAULT HEIGHT POSITION TO THEREBY
SEPARATE THE ELONGATED MODULE FROM A CANTILEVER

97
yd
SLIDING THE CONVEYING ASSEMBLY FORWARDLY UNTIL
THE CANTILEVER IS AT A DEFAUIT POSITION

FI1G. 20




U.S. Patent Sep. 22, 2015 Sheet 20 of 34 US 9,138,972 B2

CTD — -
2 S
- " H4 © . O
— - 1O
[ ] - [ ; N
\\E] - | | el Lo
1190 10
en_| | O — L
= 0, oo
=1 | LT TH -
N | \\ ~
Bt - | =

~F1 =




US 9,138,972 B2

Sheet 21 of 34

Sep. 22, 2015

U.S. Patent




US 9,138,972 B2

Sheet 22 of 34

T b

r T — - ) / / / .\.\ f 1°] 77
Lyl VUL ta,,_w,aL Al

LI RN

Sep. 22, 2015

B
.4

L E]

b d

U.S. Patent

\\\\“-—ﬂ
T
/

o o ——t



US 9,138,972 B2

Sheet 23 of 34

Sep. 22, 2015

U.S. Patent




US 9,138,972 B2

Sheet 24 of 34

Sep. 22, 2015

U.S. Patent

b

YA
- T1

661

66¥

r/

6ES

[ P S S S



US 9,138,972 B2

Sheet 25 of 34

Sep. 22, 2015

U.S. Patent

9¢ Old

[6¥

At




U.S. Patent Sep. 22, 2015 Sheet 26 of 34 US 9,138,972 B2

322 30

0 112 /
s

321
312

OV |

e - B -
e //,, P P
~ o o
T e
g ~ 7 - g
- o ~
- - 7 7
L P // /,/
- e /
- e /
00— T 34
-~ - |
//,, - _ // //)/ ) I
P - - e 8 4 1
// 7 - - " "
2 - - e - S
- 7 . 7 e
21 ST T T
e - ~
e e 7
7 e -~ -
/// e - // - //
-~ /)/ o - o
7 - 7 -
e :
- L \ P // . 7 - - e T - = P >
A - - -
- - /// P /// -~ /;/ P - e P // B e P /
el P e -l 7 - ~ - _ 7




U.S. Patent

Sep. 22, 2015

Sheet 27 of 34

L]

US 9,138,972 B2

321
312

— = % s P
e e - - /
o - Pe
> - e ~ 7
L . -
P L - )
e o ',// 7 -
P i ///
2 2 < - e /// 7
e B 34
o /’ - """
e 7 7 -~ e -
-~
- - 341
e - L
2 e S 7 — -‘_____,//
2 1 - e - o
7 o el
e e
e A
- o e
( L - > L
o~
7 e o - e - - e e p
EAE A B e
s p e - y
o - e - - // - P . o /// e




U.S. Patent

Sep. 22, 2015

Sheet 28 of 34

US 9,138,972 B2

323

-
- ~

e

S |

— 34
341

-
),//




US 9,138,972 B2

Sheet 29 of 34

Sep. 22, 2015

U.S. Patent

PIS  GIS g V7

126

65




US 9,138,972 B2

Sheet 30 of 34

Sep. 22, 2015

U.S. Patent

6
6S 8
&6 126G 09 16 [¢
P16 : 0€ p
NI 4 N I I X R A
SHe\ ] P
N o?t-W- A/ 7 I Em L g || —
eg | oo ¥ =1 i A |
Mmm l/A o L \.uw o__ 0 - 't -
s || 9
/WH@lHﬁO T TR T ATV T Y grw > O
=S¢ /| 79—fgllo_d ol T}
N o?-imui ﬁm R ?J_ﬂ &
- o_r@:wz e - c@mwﬁ- I _
fa= MRS N
2s , 9 //
[4G 66 0¢ &
0¢ 4
_ ;i ; / L QL /
G LL €l
012



U.S. Patent Sep. 22, 2015 Sheet 31 of 34 US 9,138,972 B2

44

(3}
v-b\
e



U.S. Patent Sep. 22, 2015 Sheet 32 of 34 US 9,138,972 B2




US 9,138,972 B2

Sheet 33 of 34

Sep. 22, 2015

U.S. Patent




U.S. Patent Sep. 22, 2015 Sheet 34 of 34 US 9,138,972 B2

i H
1 I
i [l
il 1
[l it
1 i1
i 11

FIG. 35



US 9,138,972 B2

1
ASSEMBLING MACHINE AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority of Chinese Application
No0.201210338444.7, filed on Sep. 13,2012, the disclosure of
which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an assembling machine and an
assembling method, more particularly to an assembling
machine for assembling an elongated module into a tubular
body and an associated method therefor.

2. Description of the Related Art

A current LED tube typically includes a heat dissipation
substrate, a plurality of LEDs mounted thereon, and a tubular
glass body. A method for assembling the heat dissipation
substrate into the tubular glass body includes manually dis-
pensing an adhesive upon one side of the heat dissipation
substrate firstly, and then inserting the heat dissipation sub-
strate into the tubular glass body so that the side of the heat
dissipation substrate with the adhesive adheres to an inner
surface of the tubular glass body. When the adhesive sets, the
heat dissipation substrate is securely fastened to the tubular
glass body.

Because the current assembling method for the heat dissi-
pation substrate and the tubular glass body requires manual
labor, the method is inefficient and the speed of assembly is
relatively slow, thereby increasing the production cost. Fur-
ther, manually dispensing the adhesive on the heat dissipation
substrate may result in a nonuniform coating of adhesive on
the heat dissipation substrate, so that the heat dissipation
substrate cannot be securely adhered to the tubular glass
body. Additionally, manually inserting the heat dissipation
substrate into the tubular glass body may scratch a diffusion
layer coated on the inner surface of the tubular glass body,
thereby damaging the tubular glass body such that it must be
discarded. Thus, the defective rate during production is
increased.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to provide
an assembling machine and method that can automatically
and securely assemble an elongated module into a tubular
body, so that speed of assembly and efficiency thereof can be
enhanced, thereby increasing the assembly yield and reduc-
ing the production costs associated therewith.

The advantages and effects of the assembling machine and
method of the present invention reside in that by using the
design of the holding device, the supporting device, the con-
veying device, the dispensing device, and the control device
to automatically assemble the elongated module inside the
tubular body, speed of assembly and efficiency thereof can be
enhanced, thereby reducing the production costs associated
therewith. Further, the elongated module is prevented from
scratching the inner surface of the tubular body during assem-
bly, so that discarding of the tubular body due to damage can
be reduced, thereby enhancing the production yield. Addi-
tionally, by using the dispensing device to replace manual
dispensing of the adhesive, the adhesive can be coated uni-
formly on the joint surface of the elongated module, thereby
preventing nonuniform coating of the adhesive.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention will
become apparent in the following detailed description of the
preferred embodiments with reference to the accompanying
drawings, of which:

FIG. 1 is an exploded perspective view of a tubular body
and an elongated module which are to be assembled using an
assembling machine of the present invention;

FIG. 2 is a schematic front view of the assembling machine
according to the first preferred embodiment of this invention;

FIG. 3 is a schematic top view of FIG. 2;

FIG. 4 is a front view similar to FIG. 2, but illustrating the
tubular body being positioned on two holding assemblies and
the elongated module being positioned on a cantilever;

FIG. 5 is a schematic top view of FIG. 4;

FIG. 6 is an enlarged fragmentary schematic view of FIG.
2, illustrating a detailed structure of the holding assembly;

FIG. 7 is a schematic top view of FIG. 6;

FIG. 8 is a partly sectional view of the first preferred
embodiment, illustrating the holding assembly at an original
position;

FIG. 9 is a view similar to FIG. 8, but illustrating the
holding assembly at a pressing position;

FIG. 10 is an enlarged fragmentary schematic view of F1G.
4, illustrating a detailed structure of a supporting arm;

FIG. 11 is a schematic top view of FIG. 10;

FIG. 12 is an enlarged fragmentary schematic view of F1G.
2, illustrating a detailed structure of a conveying device;

FIG. 13 is a schematic top view of FIG. 12;

FIG. 14 is an enlarged fragmentary schematic view of F1G.
4, illustrating a heat dissipation substrate of the elongated
module being engaged to a positioning groove of a position-
ing plate;

FIG. 15 is an enlarged fragmentary schematic top view of
FIG. 14;

FIG. 16 is a schematic view of a light emitting module of
the first preferred embodiment;

FIG. 17 is a schematic top view, illustrating the heat dissi-
pation substrate and the light emitting module being disposed
on the cantilever of the first preferred embodiment, and illus-
trating the LEDs of light emitting unit being received in a first
receiving groove, the electrical connector being received in a
second receiving groove;

FIG. 18 is a sectional view taken along line 18-18 of FIG.
17,

FIG. 19 is a sectional view taken along line 19-19 of FIG.
17,

FIG. 20 is a flow chart, illustrating the steps involved in an
assembling method according to the first preferred embodi-
ment of the present invention;

FIG. 21 is an enlarged fragmentary schematic top view of
the first preferred embodiment, illustrating how a conveying
assembly takes a plate to move to a position corresponding to
a first sensor;

FIG. 22 is an enlarged fragmentary front view of the first
preferred embodiment, illustrating how a dispensing device
dispenses adhesive on a joint surface of the heat dissipation
substrate;

FIG. 23 is another enlarged fragmentary schematic top
view of the first preferred embodiment, illustrating how the
conveying assembly takes the plate to move to a position
corresponding to a second sensor;

FIG. 24 is a fragmentary schematic front view of the first
preferred embodiment, illustrating the dispensing device
being stopped from dispensing the adhesive on the joint sur-
face of the heat dissipation substrate;
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FIG. 25 is a view similar to FIG. 23, but illustrating the
conveying assembly taking the plate to a position correspond-
ing to a rear limit switch;

FIG. 26 is a view similar to FIG. 24, but illustrating the heat
dissipation substrate protruding from a second opening of the
tubular body;

FIG. 27 is an enlarged partial sectional view of the first
preferred embodiment, illustrating the heat dissipation sub-
strate being inserted into the tubular body and the tubular
body being in a default height position;

FIG. 28 is a view similar to FIG. 27, but with the tubular
body being moved to a pressed position;

FIG. 29 is a view similar to FIG. 27, but with the tubular
body and the adhered heat dissipation substrate being moved
to the default height position;

FIG. 30 is a fragmentary schematic front view of an assem-
bling machine according to the second preferred embodiment
of the present invention, illustrating a dispenser at a first
height position;

FIG. 31 is a fragmentary schematic top view of FIG. 30;

FIG. 32 is an enlarged fragmentary schematic top view of
the second preferred embodiment, illustrating supporting
arms of a supporting device at a protruding position;

FIG. 33 is an enlarged fragmentary schematic front view of
the second preferred embodiment, illustrating a dispenser at a
second height position;

FIG. 34 is a fragmentary schematic front view of another
implementation of the second preferred embodiment, illus-
trating a positioning member being sleeved on a holding
portion of the cantilever and abutting against a front end of the
heat dissipation substrate; and

FIG. 35 is an enlarged schematic side view of the another
implementation of the second preferred embodiment, illus-
trating the positioning member being secured to the holding
portion by screws.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The above-mentioned and other technical contents, fea-
tures, and effects of this invention will be clearly presented
from the following detailed description of two preferred
embodiments in coordination with the reference drawings.
Through description of the concrete implementation method,
the technical means employed and the effectiveness to
achieve the predetermined purposes of the present invention
will be thoroughly and concretely understood. However, the
enclosed drawings are used for reference and description
only, and are not used for limiting the present invention.

Before this invention is described in detail, it should be
noted that, in the following description, similar elements are
designated by the same reference numerals.

Referring to FIGS. 1 and 2, the first preferred embodiment
of an assembling machine 200 according to the pre sent
invention is suitable for fixedly assembling an elongated
module 100 inside a tubular body 12 so that the resulting
assembly may be applicable for use in a light tube. In this
embodiment, the elongated module 100 includes an elon-
gated heat dissipation substrate 11 that is made of a metal
material having good thermal conductivity and that has a
plate surface 111 and a joint surface 112 opposite to the plate
surface 111. The tubular body 12 may be a glass tube that has
a first opening 121 and a second opening 122 at two opposite
ends thereof, and opposite inner and outer surfaces 123, 124.

Referring to FIGS. 3 to 5, in combination with FIG. 2, the
assembling machine 200 comprises a base 2, aholding device
3, a supporting device 4, a conveying device 5, and a dispens-
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4

ing device 6. The base 2 includes a base plate 21 extending in
a front-rear direction (I) and having a front end 23 and a rear
end 24, and a protruding seat 22 protruding from a top surface
of'the base plate 21. The holding device 3 includes at least one
holding assembly 30 disposed on the protruding seat 22
between the front end 23 and the rear end 24 for holding the
tubular body 12 such that an axis of the tubular body 12 is
parallel to the front-rear direction (I) and the first and second
openings 121, 122 respectively face the front and rear ends
23, 24. The supporting device 4 is disposed on the base plate
21 in proximity to the rear end 24 thereof, and includes a
supporting arm 41 that is positioned above and spaced apart
from the protruding seat 22 and that is extendable into the
tubular body 12 through the second opening 122

The base 2 further includes an elongated slide rail 25 dis-
posed on a top surface of the protruding seat 22 and extending
in the front-rear direction (I). The conveying device 5
includes a conveying assembly 50 that is proximate to the
front end 23 and that is slidably connected to the slide rail 25.
Through the slidable connection of the conveying assembly
50 with the slide rail 25, the conveying assembly 50 is slidable
in the front-rear direction (I) relative to the base 2. The con-
veying assembly 50 includes a cantilever 51 that is disposed
above and spaced apart from the slide rail 25 for holding the
heat dissipation substrate 11 such that dissipation substrate 11
faces the cantilever 51. The cantilever 51 is movable between
a default position (see FIG. 4) and an extended position (see
FIG. 26). In the default position, the cantilever 51 is posi-
tioned spaced apart from and in front of the first opening 121.
In the extended position, the cantilever 51 extends into the
tubular body 12 through the first opening 121, and a portion of
the heat dissipation substrate 11 protrudes from the second
opening 122 and abuts against the supporting arm 41. The
dispensing device 6 includes a dispenser 61 disposed above
and spaced apart from the protruding seat 22 and positioned
between the cantilever 51 and the holding assembly 30. The
dispenser 61 is used for dispensing adhesive 60 (see FIG. 22)
onto the joint surface 112 of the heat dissipation substrate 11.
The holding assembly 30 moves the tubular body 12 in an
up-down direction (II) and between a default height position
and a pressed position. The pressed position is lower than the
default height position. In the default height position, as
shown in FIG. 27, the tubular body 12 surrounds the heat
dissipation substrate 11, and the inner surface 123 thereof is
spaced apart from the joint surface 112 of the heat dissipation
substrate 11. In the pressed position, as shown in FIG. 28, the
inner surface 123 of the tubular body 12 is pressed against the
joint surface 112 of the heat dissipation substrate 11. Hence,
the tubular body 112 can automatically be adhered to the joint
surface 112 of the heat dissipation substrate 11, and the heat
dissipation substrate 11 can be fixedly assembled to the inner
surface 123 of the tubular body 12. By using the assembling
machine 200 to assemble the heat dissipation substrate 11 of
the elongated module 100 and the tubular body 12, the speed
of assembly is quick and the efficiency is good, thereby
enhancing the assembly yield and reducing the production
costs thereof.

Referring to FIGS. 6 to 8, in combination with FIG. 4, in
this embodiment, the holding device 3 includes two holding
assemblies 30 disposed on the protruding seat 22 and spaced
apart along the front-rear direction (I). Each holding assem-
bly 30 includes a positioning plate 31 defining a positioning
groove 310 for accommodating the tubular body 12. The
positioning groove 310 has a V-shaped cross section. Through
the V-shaped cross section of the positioning groove 310, the
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tubular body 12 can be positioned stably on the positioning
groove 310 and rocking of the tubular body 12 can be pre-
vented.

Furthermore, in order to stably position the tubular body 12
in the positioning groove 310 and to simultaneously drive
movement of the tubular body 12 between the default height
position and the pressed position, each holding assembly 30
further includes a press plate 32 that is connected to and
slidable relative to the positioning plate 31 in a left-right
direction (III) (see FIG. 5) and between an original position
and a pressing position. The press plate 32 is manually oper-
ated to slide relative to the positioning plate 31. In the original
position, as shown in FIG. 8, the press plate 32 is spaced apart
from the outer surface 124 of the tubular body 12. In the
pressing position, as shown in FIG. 9, the press plate 32
presses a top end of the outer surface 124 of the tubular body
12. At this state, each holding assembly 30 can stably move
the tubular body 12 between the default height position and
the pressed position and can prevent the tubular body 12 from
separating from the positioning groove 310.

With reference to FIGS. 6 to 9, specifically, the press plate
32 includes a U-shaped press plate body 321, and a press
member 322 disposed on the press plate body 321. The press
plate body 321 is formed with two elongated guide slots 323
that are proximate to a bottom end thereof and that are spaced
apart in the left-right direction (III). Each elongated guide slot
323 extends in the left-right direction (III). The holding
assembly 30 further includes two fasteners 33 that respec-
tively fasten through the elongated guide slots 323 and that
are secured to the positioning plate 31. Through cooperation
of'the fasteners 33 and the elongated guide slots 323, the press
plate 32 is limited to slide relative to the positioning plate 31
only in the left-right direction (III). It should be noted that the
number of the fasteners 33 and the number of the elongated
guide slots 323 may be modified to one of each which may
similarly achieve the aforesaid result. The press member 322
is secured to a top end of the press plate body 321, for
example, by a screw-fastening method. The press member
322 is made of a plastic material, for example, Teflon (PTFE),
and is used to press the top end of the outer surface 124 of the
tubular body 12. Because Teflon is soft and has a low coeffi-
cient of friction, friction between the press member 322 and
the outer surface 124 of the tubular body 12 can be reduced
during movement of the press plate 32 from the original
position to the pressing position to thereby prevent the press
member 322 from scratching or abrading the outer surface
124 of the tubular body 12.

Additionally, each holding assembly 30 further includes a
fixed post 34 and a first pneumatic cylinder 35. The fixed post
34 is affixed to one side of the protruding seat 22, for example,
by a screw-fastening method. The positioning plate 31
includes a first plate portion 311, and a second plate portion
312 perpendicularly connected to the first plate portion 311.
The first plate portion 311 is formed with the positioning
groove 310, and is connected to the press plate body 321
through the fasteners 33. The first plate portion 311 is slidably
connected to a slide rail 341 of the fixed post 34. The slide rail
341 is elongated, and extends in the up-down direction (II), as
shown in FIG. 6. The first pneumatic cylinder 35 is disposed
on a side of the fixed post 34 that is opposite to the slide rail
341, is connected to the second plate portion 312 of the
positioning plate 31, and drives movement of the positioning
plate 31 and the press plate 32 in the up-down direction (II) to
move the tubular body 12 between the default height position
and the pressed position.

As shown in FIGS. 4, 10, and 11, the supporting device 4
further includes a stop plate 42 fixed to the base plate 21 of the
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base 2, for example, by a screw-fastening method, and located
at a rear end of the protruding seat 22. The stop plate 42 has a
front stop surface 421 and a top surface 422. The front stop
surface 421 is used to stop an open end 125 of'the tubular body
12 having the second opening 122 to limit a rearward move-
ment of the tubular body 12. The supporting arm 41 protrudes
frontwardly from the front stop surface 421, and is flush with
the top surface 422. When the open end 125 of the tubular
body 12 abuts against the front stop surface 421, the support-
ing arm 41 extends into the tubular body 12 through the
second opening 122.

Referring to FIGS. 12 and 13, the conveying assembly 50
further includes a slide member 52 connected to the cantilever
51 and slidably connected to the sliderail 25 of the base 2. The
slide member 52 includes a lower plate 521 connected to the
slide rail 25, and an upper plate 522 secured atop the lower
plate 521. The cantilever 51 extends in the front-rear direction
(D) (see FIG. 4). The lower plate 521 and the upper plate 522
cooperatively clamped therebetween a front end portion 518
of'the cantilever 51. The upper plate 522 is fixed to the lower
plate 521 by using a plurality of screws 523. One of the screws
523 simultaneously fixes the upper plate 522 and the frontend
portion 518 of the cantilever 51 to the lower plate 521.
Through this, the cantilever 51 can be stably connected to the
slide member 52 in a suspended state.

As shown in FIGS. 12 to 15, the heat dissipation substrate
11 extends in the front-rear direction (I), and the slide member
52 further includes a positioning plate 524 pressed abuttingly
against the cantilever 51 and secured to the lower plate 521 in
proximity to a rear end thereof by two screws 525. The posi-
tioning plate 524 is formed with a positioning groove 526 for
receiving a front end 113 of the heat dissipation substrate 11.
Through this, the heat dissipation substrate 11 can be posi-
tioned on the cantilever 51 with a rear end 110 thereof extend-
ing beyond a rear end 510 of the cantilever 51 and the front
end 113 thereof positioned in the positioning groove 526.

The supporting arm 41 includes a guide inclined face 411
(see FIG. 2) that inclines frontwardly and downwardly. When
the cantilever 51 is moved to the extended position, the can-
tilever 51 and the heat dissipation substrate 11 extend into the
tubular body 12, and the rear end 110 of the heat dissipation
substrate 11 is pushed upward by the guide inclined face 411
s0 as to abut against a top end of the supporting arm 41 and to
position on the top surface 422 of the stop plate 42 (see FIG.
26). Thus, the heat dissipation substrate 11, apart from being
supported by the cantilever 51, has the rear end 110 supported
by the supporting arm 41 and the stop plate 42 as well, so that
the heat dissipation substrate 11 can be stably maintained at a
horizontal state. Further, when the holding assemblies 30 are
driven to move the tubular body 12 from the default height
position to the pressed position, the inner surface 123 of the
tubular body 12 is ensured to intimately press against and
adhere to the joint surface 112 of the heat dissipation substrate
11.

It is worth mentioning that because the cantilever 51 isina
suspended state, if the heat dissipation substrate 11 depends
solely on the cantilever 51 for support, when the holding
assemblies 30 are driven to move the tubular body 12 down-
ward to the pressed position, rear portions of the cantilever 51
and the heat dissipation substrate 11 are likely to bend slightly
downward due to downward force of the tubular body 12, so
that the inner surface 123 of the tubular body 12 cannot
intimately adhere to the joint surface 112 of the heat dissipa-
tion substrate 11. Therefore, the present embodiment uses the
cantilever 51, the supporting arm 41, and the stop plate 42 to
cooperatively support the heat dissipation substrate 11 to
ensure that the inner surface 123 of the tubular body 12 can
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intimately adhere to the joint surface 112 of the heat dissipa-
tion substrate 11 when the tubular body 12 is moved down-
ward to the pressed position.

As shown in FIGS. 1 and 16, the elongated module 100 of
this embodiment further includes a light emitting module 13
disposed on the plate surface 111 of the heat dissipation
substrate 11. The light emitting module 13 includes three
light emitting units 131 that are arranged spaced apart from
each other along the length of the heat dissipation substrate
11. Each light emitting unit 131 includes a rectangular circuit
board 132 mounted on the plate surface 111, and a plurality of
light emitting diodes (LEDs) 133 disposed in the middle of
the circuit board 132 and arranged spaced apart from each
other along the length of the circuit board 132. Every two
adjacent ones of the circuit boards 132 of the light emitting
units 131 have adjacent short sides 134 spaced apart from
each other.

A middle one of the light emitting units 131 includes two
pairs of electrical connectors 135 protruding from the circuit
board 132 thereof. Each pair of the electrical connectors 135
are spaced apart from each other in the left-right direction
(IIT) and are proximate to a corresponding short side 134 of
the circuit board 132. Each of a front and a rear ones of the
light emitting units 131 includes a pair of electrical connec-
tors 135 protruding from the corresponding circuit board 132.
The pairs of the electrical connectors 135 of the front and rear
light emitting units 131 correspond in position with the pairs
of the electrical connectors 135 of the middle light emitting
unit 131. Each pair of the electrical connectors 135 of the
middle light emitting unit 131 are electrically and respec-
tively connected to the pair of the electrical connectors 135 of
the corresponding front or rear light emitting unit 131 by a
pair of bonding wires 136, thereby electrically connecting the
circuit boards 132 of the front and rear light emitting units
131.

As shown in FIGS. 13, 17, 18, and 19, because the LEDs
133 and the electrical connectors 135 of each light emitting
unit 131 protrude from the corresponding circuit board 132, a
surface of each light emitting unit 131 that is opposite to the
plate surface 111 of the heat dissipation substrate 11 is undu-
lated. In order for the cantilever 51 to stably hold the light
emitting module 13 and the heat dissipation substrate 11
while preventing friction between the cantilever 51 and the
protruding portions (i.e., the LEDs 133 and the electrical
connectors 135) of the light emitting units 131, in this
embodiment, the cantilever 51 has a holding surface 511. The
holding surface 511 is formed with a first receiving groove
512 that is indented inwardly from the center thereof and that
extends in a direction parallel to the length of the cantilever
51, and two pairs of second receiving grooves 513 spaced
apart in the front-rear direction (II). Each pair of the second
receiving grooves 513 communicate with left and right sides
of the first receiving groove 512. The first receiving groove
512 is used to accommodate the LEDs 133 of the light emit-
ting units 131. Each second receiving groove 513 is used to
accommodate two electrical connectors 135 and the bonding
wire 136 connected between the electrical connectors 135.
Through this, the circuit board 132 of each light emitting unit
131 can abut intimately against the holding surface 511 of the
cantilever 51, so thatthe cantilever 51 can stably hold the light
emitting module 13 and the heat dissipation substrate 11
while preventing friction between the cantilever 51 and the
protruding portions of the light emitting units 131.

It should be noted that the number of the light emitting
units 131 and the configurations of the LEDs 133, the elec-
trical connectors 135, and the bonding wires 136 may be
modified as necessary and should not be limited to the above
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disclosed embodiment. Because the cantilever 51 can be
detachably connected between the lower plate 521 and the
upper plate 522, the cantilever 51 may be replaced to corre-
spond to the modified number of the light emitting units 13
and the modified configurations of the LEDs 133, the electri-
cal connectors 135, and the bonding wires 136, so that the first
and second receiving grooves 512, 513 of the cantilever 51
can coordinate with the LEDs 133, the electrical connectors
135, and the bonding wires 136 of the light emitting module
13, thereby ensuring intimate abutment of the circuit board
132 of each light emitting unit 131 with the holding surface
511 of the cantilever 51. Further, in this embodiment, the
elongated module 100 may only include the heat dissipation
substrate 11 and without having the light emitting module 13.
In this case, the cantilever 51 may omit the first and second
receiving grooves 512, 513, so that the plate surface 111 of the
heat dissipation substrate 11 is in direct contact with the
holding surface 511 of the cantilever 51.

As shown in FIGS. 2, 3, and 4, the conveying device 5
further includes a drive mechanism 53 disposed on the base
plate 21 to drive sliding movement of the slide member 52 of
the conveying assembly 50. The drive mechanism 53 includes
a motor 531, and a threaded shaft 532 that is driven to rotate
by the motor 531 and that extends in the front-rear direction
(D). The slide member 52 further includes a side plate 527
secured to one side of the lower plate 521 and threadedly
connected to the threaded shaft 532. When the motor 531
drives the threaded shaft 532 to rotate, the threaded shaft 532,
in turn, drives the side plate 527 to move back and forth in the
front-rear direction (I).

The assembling machine 200 further includes a control
device 7 disposed on the base 2. The control device 7 includes
a control box 71 disposed on the base plate 21, and a control
unit 72 disposed on the control box 71.

The dispensing device 6 further includes a holding frame
62 fixed to a front side of the control box 71, and a dispensing
control unit 63 disposed atop the control box 71. The dis-
penser 61 is disposed on and held by the holding frame 62, has
a needle-like structure, and contains adhesive 60 (see FIG.
22). The dispensing control unit 63 controls the manner in
which the dispenser 61 dispenses the adhesive 60 (i.e., at
intervals or continuously), and controls air pressure sent to
the dispenser 61 so that the pressurized air can push the
adhesive 60 to flow down and out of the dispenser 61. The
control unit 72 is electrically coupled to and controls the
dispensing control unit 63 so that the dispensing control unit
63 can drive the dispenser 61 to dispense the adhesive 60.

The control device 7 further includes a first sensor 73
disposed on the base plate 21 and electrically coupled to the
control unit 72. The conveying assembly 50 further includes
a plate 54 disposed on the side plate 527 of the slide member
52. When the plate 54 and the first sensor 73 correspond in
position, the first sensor 73 generates and sends a signal to the
control unit 72, which then controls the dispenser 61 to start
dispensing the adhesive 60. It should be noted that the plate 54
may be, for example, a sensor board having a chip or a circuit.
The control device 7 further includes a second sensor 74
disposed on the base plate 21 and electrically coupled to the
controlunit 72. The second sensor 74 is spaced apart from and
is disposed rearwardly of the first sensor 73. When the plate
54 and the second sensor 79 correspond in position, the sec-
ond sensor 74 generates and sends a signal to the control unit
72, which then controls the dispensing unit 61 to stop dis-
pensing the adhesive 60. Through the arrangement of the first
and second sensors 73, 79, the dispenser 61 can dispense the
adhesive 60 onto the joint surface 112 of the heat dissipation
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substrate 11 within a predetermined length (i.e., the distance
between the first and second sensors 73, 74).

The motor 531 of the drive mechanism 53 is electrically
coupled to the control unit 72. The control device 7 further
includes a rear limit switch 75 disposed on the base plate 21
and electrically coupled to the control unit 72. The rear limit
switch 75 is spaced apart from and is disposed rearwardly of
the second sensor 74. When the plate 54 and the rear limit
switch 75 correspond in position, the rear limit switch 75
generates and sends a signal to the control unit 72, which then
controls the motor 531 to stop actuation so as to position the
cantilever 51 at the extended position and to control the hold-
ing assemblies 30 to move downwardly the tubular body 12 to
the pressed position.

The control device 7 further includes a timer 76 disposed
within the control box 71 and electrically connected to the
control unit 72. The timer 76 is used to measure a length of
time that the holding assemblies 30 and the tubular body 12
are in the pressed position. When the length of time reaches a
preset value that is preset by the timer 76, the timer 76 gen-
erates and sends a signal to the control unit 72, so that the
control unit 72 controls the holding assemblies 30 to move
upwardly to place the tubular body 12 back to the default
height position. This can ensure that after the adhesive 60
between the joint surface 112 of the heat dissipation substrate
11 and the tubular body 12 is set, only then will the control
unit 72 command the holding assemblies 30 to move the
tubular body 12 back to the default height position, thereby
preventing the tubular body 12 from separating from the heat
dissipation substrate 11 due to unsolidified adhesive.

The control unit 72 controls actuation of the motor 531 so
as to drive sliding movement of the conveying assembly 50 to
thereby move the cantilever 51 back to the default position.
The control device further includes a front limit switch 77
disposed on the base plate 21 at a position spaced apart from
and forwardly of the first sensor 73 and electrically coupled to
the control unit 72. When the plate 54 and the front limit
switch 77 correspond in position, the front limit switch 77
generates and sends a signal to the control unit 72, which then
controls the motor 53 to stop actuation to thereby position the
conveying assembly 50 at the default position.

Below is a detailed description of an assembling method of
the assembling machine, as shown in FIGS. 4 and 20. FIG. 20
is a flow chart, illustrating the steps involved in the assem-
bling method of the assembling machine according to this
embodiment. The assembling method includes steps 91 t0 97.

In step 91, the conveying assembly 50 of the conveying
device 5 that holds the elongated module 100 is slid rear-
wardly along the front-rear direction (I), so that the elongated
module 100 faces the first opening 121 of the tubular body 12
which is positioned on the holding device 3.

In step 92, the dispensing device 6 is actuated to dispense
adhesive 60 onto the joint surface 112 of the elongated mod-
ule 100 as the elongated module 100 is moved rearwardly.
The cantilever 51 of the conveying assembly 50 drives the
adhesive-coated elongated module 100 into the tubular body
12 through the first opening 121.

In step 93, the dispensing device 6 is stopped from dispens-
ing the adhesive 60 onto the joint surface 112 of the elongated
module 100.

In step 94, movement of the conveying assembly 50 is
stopped so that a portion of the elongated module 100 pro-
trudes from the second opening 122.

In step 95, the holding device 3 is actuated to move down-
wardly so as to place the tubular body 12 in the pressed
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position, in which the inner surface 123 of the tubular body 12
is pressed against and adhered to the joint surface 112 of the
elongated module 100.

In step 96, the holding device 3 is actuated to move
upwardly so as to place the tubular body 12 with the adhered
elongated module 100 in the default height position to thereby
separate the elongated module 100 from the cantilever 51.

Finally, in step 97, the conveying assembly 50 is actuated to
slide forwardly until the cantilever 51 is located at the default
position, in which the cantilever 51 is spaced apart from and
is disposed in front of the first opening 121.

With reference to FIGS. 4, 8, 9, and 10, before step 91, the
tubular body 12 is first placed in the positioning grooves 310
of'the holding assemblies 30 such that the open end 125 of the
tubular body 12 abuts against the front stop face 421 of the
stop plate 42 and such that the supporting arm 41 extends into
the tubular body 12 through the second opening 122. Next,
the press plates 32 of the holding assembly 30 are slid along
the left-right direction (I1I) to the pressing position shown in
FIG. 9, where the press plate 32 presses against the top end of
the outer surface 124 of the tubular body 12. Further, with
reference to FIGS. 17, 13, and 19, the heat dissipation sub-
strate 11 and the light emitting module 13 of the elongated
module 100 are placed atop the cantilever 51, so that the
LEDs 133 of each light emitting unit 131 are accommodated
in the first receiving groove 512 and each pair of the electrical
connectors 135 interconnected by a corresponding bonding
wire 136 are accommodated in the corresponding second
receiving groove 513 so that the circuit board 132 of each
light emitting unit 131 can abut smoothly against the holding
surface 511 of the cantilever 51. Additionally, with reference
to FIGS. 14 and 15, the front end 113 of the heat dissipation
substrate 51 is engaged with the positioning groove 526 so as
to position the heat dissipation substrate 11 and the light
emitting module 13 on the cantilever 51, and the rear end 110
of'the heat dissipation substrate 51 partially protrudes beyond
the rear end 510 of the cantilever 51.

Referring to FIGS. 20 and 21, in combination with FIG. 4
and step 91, a start switch 70 of the control device 7 is pressed,
so that the control unit 72 actuates the motor 531 of the drive
mechanism 53, and the motor 531 then drives the threaded
shaft 532 to rotate. Consequently, the conveying assembly 50
is driven by the threaded shaft 532 to slide rearwardly, so that
the heat dissipation substrate 11 and the light emitting mod-
ules 13 of the elongated module 100 are moved toward near
the first opening 121 of the tubular body 12.

When the conveying assembly 50 drives the plate 54 to
move to a position corresponding to that of the first sensor 73,
the first sensor 73 generates and sends a signal to the control
unit 72. The control unit 72 then actuates the dispensing
device 6 to carry out step 92. As shown in FIG. 22, the
dispenser 61 of the dispensing device 6 dispenses the adhe-
sive 60 onto the joint surface 112 of the heat dissipation
substrate 11 as the elongated module 100 is continuously
moved rearward into the tubular body 12, thereby coating the
joint surface 112 with the adhesive 60. At this step, the dis-
pensing control unit 63 may control the dispenser 61 to dis-
pense the adhesive 60 at intervals or continuously. Because
the conveying assembly 50 continually slides rearward in the
front-rear direction (I), the cantilever 51 carries the adhesive-
coated heat dissipation substrate 11 into the tubular body 12
through the first opening 121.

Referring to FIGS. 23 and 24, in combination with FIG. 20,
when the conveying assembly 50 drives the plate 54 to move
to aposition corresponding to that of the second sensor 74, the
second sensor 74 generates and sends a signal to the control
unit 72, which then controls the dispensing device 6 to per-
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form step 93, where the dispenser 61 of the dispensing device
6 stops dispensing the adhesive 60 onto the joint surface 112.

Referring to FIGS. 25 and 26, in combination with FIG. 20
and step 94, when the cantilever 51 along with the heat dis-
sipation substrate 11 and the light emitting module 13 is
moved until the circuit board 132 of the rear light emitting
unit 131 that partially protrudes out of the rear end 510 of the
cantilever 51 abuts against the guide inclined face 411 of the
supporting arm 41, the guide inclined face 411 pushes the
circuit board 132 and the heat dissipation substrate 11 upward
s0 as to move the circuit board 132 to abut against the top end
of the supporting arm 41 and the top surface 422 of the stop
plate 42. When the conveying assembly 50 drives the plate 54
to move to a position corresponding to that of the rear limit
switch 75, the rear limit switch 75 generates and sends a
signal to the control unit 72, which then controls the motor
531 (see FIG. 21) to stop actuation. At this time, the move-
ment of the conveying assembly 50 is stopped, the heat dis-
sipation substrate 11 is positioned such that a portion thereof
protrudes from the second opening 122 of the tubular body
12, and the circuit board 132 of the rear light emitting unit 131
abuts against the top end of the supporting arm 41 and the top
surface 422 of the stop face 42.

Referring to FIGS. 27 and 28, in combination with FIG. 20
and step 95, the control unit 72 actuates the first pneumatic
cylinder 35 (see FI1G. 6) of each holding assembly 30 to drive
the positioning plate 31 and the press plate 32 of the respec-
tive holding assembly 30 to move downward along the up-
down direction (II). The positioning plate 31 and the press
plate 32 of each holding assembly 30 then move the tubular
body 12 downwardly to the pressed position shown in FIG.
28. At this time, the inner surface 123 of the tubular body 12
is pressed against the joint surface 112 so that the adhesive 60
coated on the joint surface 112 will adhere to the inner surface
123 of the tubular body 12. When the holding device 3 moves
the tubular body 12 downwardly to the pressed position, the
timer 76 (see FIG. 4) of the control unit 7 begins to keep track
of'the length of time that the tubular body 12 and the holding
device 3 will remain in the pressed position.

Referring to FIG. 29, in combination with FIG. 20 and step
96, because the timer 76 has a preset value corresponding to
the time required for the adhesive 60 to solidify or set and to
adhere together the tubular body 12 and the heat dissipation
substrate 11. In this embodiment, the preset value is, for
example, eight minutes. When the holding device 3 and the
tubular body 12 have been in the pressed position for eight
minutes, the timer 76 will generate and send a signal to the
control unit 72, which then controls the first pneumatic cyl-
inders 35 to drive the positioning plates 31 and the press plates
32 of the holding assemblies 30 to move upward in the up-
down direction (II). The positioning plates 31 and the press
plates 32, in turn, move upward the tubular body 12 and the
heat dissipation substrate 11 adhered thereto to the default
height position shown in FIG. 29. As a result, the heat dissi-
pation substrate 11 and the light emitting module 13 are
simultaneously separated from the cantilever 51.

Subsequently, with reference to FIGS. 2, 3, and 20, in
combination with step 97, the control unit 72 actuates the
motor 531 to drive the threaded shaft 532 to rotate. The
threaded shaft 532 then drives the conveying assembly 50 to
move forward in the front-rear direction (I) until the cantile-
ver 51 is moved away from the tubular body 12. When the
conveying assembly 50 drives the plate 54 to move to a
position corresponding to that of the front limit switch 77, the
front limit switch 77 generates and sends a signal to the
control unit 72, which controls the motor 531 to stop actua-
tion. At this time, the cantilever 51 is disposed at the default
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position, in which the cantilever 51 is spaced apart from and
is in front of the first opening 121. Afterwards, the press plate
32 of each holding assembly 30 is moved in the left-right
direction (IIT) (see FIG. 9) to the original position so as to
separate the press member 322 of the press plate 32 from the
tubular body 12. The assembled tubular body 12 and elon-
gated module 100 can then be removed from the positioning
grooves 310 of the positioning plates 31.

FIG. 30 illustrates the second preferred embodiment of an
assembling machine 210 according to the present invention.
The assembling method and the principles involved are sub-
stantially similar to that described in the first preferred
embodiment. The structure of the assembling machine 210 is
slightly different from that of the first preferred embodiment.

As shown in FIGS. 30, 31, and 32, in this embodiment, the
base 2 includes two protruding seats 22 disposed on the base
21 and spaced apart in the left-right direction (III), and two
slide rails 25 (only one is shown in FIG. 30) respectively
disposed atop the protruding seats 22. The holding device 3
includes two pairs of holding assemblies 30, each pair of
which is used to hold a tubular body 12. The supporting
device 4 includes a frame 43 disposed on the base plate 21
near the rear end 24 of the base 2, a stop plate 42' disposed at
a front end of the frame 43, two second pneumatic cylinders
44 disposed within the frame 43, and two supporting arms 41
connected respectively to the second pneumatic cylinders 44.
Each of the second pneumatic cylinders 44 drives a respective
supporting arm 41 to move in the front-rear direction (I)
between a retracted position, as shown in FIG. 31, in which
the respective supporting arm 41 is positioned behind the stop
plate 42', and a protruding position, as shown in FIG. 32, in
which the respective supporting arm 41 extends beyond the
stop plate 42'. When each supporting arm 41 is in the retracted
position, each tubular body 12 can be moved directly down-
ward into the positioning grooves 310 of the corresponding
pair of the holding assemblies 30, thereby improving effi-
ciency and convenience in positioning each tubular body 12.

The conveying device 5 includes two conveying assem-
blies 50 that are slidably connected to the respective slide rails
25. The lower plates 521 of the conveying assemblies 50 are
connected to each other through the side plate 527. Through
this configuration, the drive mechanism 53 can simulta-
neously drive sliding movement of the two conveying assem-
blies 50. The cantilever 51' of each conveying assembly 50
includes a holding portion 514 for holding the heat dissipa-
tion substrate 11 and the light emitting module 13. The hold-
ing portion 514 has a holding surface 511 for holding the light
emitting module 13. Each conveying assembly 50 further
includes two positioning members 55 disposed on the holding
portion 514 of the cantilever 51' and spaced apart in the
left-right direction (IIT). Each positioning member 55 is peg-
shaped and is used for abutment of the front end 113 of the
heat dissipation substrate 11 thereto so as to position the heat
dissipation substrate 11 and the light emitting module 13 on
the holding portion 514.

With reference to FIGS. 30 and 31, in combination with
FIG. 33, the assembling machine 210 further includes two
supporting frames 8 disposed respectively on the protruding
seats 22. Each supporting frame 8 includes two supporting
rollers 81 (only one is shown in FIG. 33) spaced apart in the
left-right direction (III) and abutting against a bottom surface
of the holding portion 514. Through the configuration of the
supporting rollers 81 that support the cantilevers 51' of the
respective conveying assemblies 50, the cantilever 51' of each
conveying assembly 50 is prevented from sagging when mov-
ing the heat dissipation substrate 11 and the light emitting
module 13 therealong. Additionally, through abutment of the
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supporting rollers 81 against the bottom surface of the hold-
ing portion 514, friction therebetween can be reduced. Hence,
the cantilever 51' of each conveying assembly 50 can
smoothly bring the heat dissipation substrate 11 and the light
emitting module 13 to move therealong.

As shown in FIGS. 30 and 33, the cantilever 51' of each
conveying assembly 50 further includes a protruding plate
515 extending downward from the bottom surface of the
holding portion 514 and positioned between the two support-
ing rollers 81, and a contact roller 516 pivoted to the protrud-
ing plate 515 and protruding from a bottom end thereof. The
protruding plate 515 has an inclined end face 517 that inclines
upwardly and rearwardly and that is connected to the holding
portion 514. The contact roller 516 is positioned near a bot-
tom end of the inclined end face 517. A front end of the
protruding plate 515 is connected to a rear end of the lower
plate 521. When the slide member 52 drives the cantilever 51'
to move rearward in the front-rear direction (I), the lower
plate 521 provides a force against the protruding plate 515,
allowing the slide member 52 to more easily drive the canti-
lever 51'to move. Through the design of the inclined end face
517 of the cantilever 51, the cantilever 51' can smoothly pass
through the first opening 121 and enter the tubular body 12,
and can be prevented from getting stuck at an open end 126 of
the tubular body 12 having the first opening 121. Addition-
ally, through abutment of the contact roller 516 with the inner
surface 123 of'the tubular body 12, the protruding plate 515 of
the cantilever 51' can be prevented from scratching the inner
surface 123 of the tubular body 12. In the present embodi-
ment, the connection of the holding portion 514 and the
protruding plate 515 forms a T-shaped profile, but is not
limited thereto. The connection thereof may form an arc-
shaped or other shaped profile.

As shown in FIGS. 30, 31, and 33, the base 2 further
includes an upright plate 26 disposed on the base plate 21, and
two spaced-apart slide rails 27 disposed on the upright plate
26. Each of the slide rails 27 extends in the up-down direction
(II). The dispensing unit includes two holding frames 62, two
dispensers 61 respectively disposed on the holding frames 62,
and two spaced-apart third pneumatic cylinders 64 disposed
on the upright plate 26. Each holding frame 62 is slidably
connected to a respective slide rail 27. Each third pneumatic
cylinder 64 is connected to a respective holding frame 62 to
drive the respective holding frame 62 to move therealong the
corresponding dispenser 61 between a first height position, in
which the dispenser 61 is distal from the respective cantilever
51", and a second height position, in which the dispenser 61 is
proximate to the respective cantilever 51'. The second height
position is lower than the first height position. When each
dispenser 61 is at the first height position, the heat dissipation
substrate 11 and the light emitting module 13 are more easily
placed on the holding portion 514 of the respective cantilever
51, thereby preventing the heat dissipation substrate 11 from
accidentally bumping the dispenser 61 during the placement
thereof.

FIGS. 34 and 35 illustrate another implementation of the
positioning member 55' of the conveying assembly 50. The
positioning member 55' is movably sleeved on the holding
portion 514 of the cantilever 51' for abutment of the front end
113 of the heat dissipation substrate 11 thereagainst. By using
two screws 56 that respectively engage the left and right sides
of'the positioning member 55' and that abut against the hold-
ing portion 514 of the cantilever 51', the positioning member
55' can be fixed to the holding portion 514. Additionally,
because the positioning member 55' is movably sleeved on the
holding portion 514, and because the screws 56 can adjust-
ably position the positioning member 55' to a desired posi-
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tion, when the cantilever 51' is used to support a heat dissi-
pation substrate which has a different length, the positioning
member 55' can be adjusted according to the length of the heat
dissipation substrate 11 and positioned on the holding portion
514. This provides flexibility in the use of the assembling
machine 210.

To sum up, each embodiment of the assembling machine
200, 210 uses the design of the holding device 3, the support-
ing device 4, the conveying device 5, the dispensing device 6,
and the control device 7 automatically assemble the elongated
module 100 inside the tubular body 12, thereby increasing the
speed of assembly, enhancing the efficiency thereof and
reducing the production costs associated therewith. Further,
the heat dissipation substrate 11 of the elongated module 100
will not scratch the inner surface 123 of the tubular body 12
during assembly thereof, so that discarding of the tubular
body 12 due to damage can be reduced, thereby enhancing the
production yield. Additionally, by using the dispensing
device 6 to replace manual dispensing of the adhesive, the
adhesive can be coated uniformly on the joint surface 112 of
the heat dissipation substrate 11, thereby preventing nonuni-
form coating of the adhesive. Therefore, the objects of the
present invention can be achieved.

While the present invention has been described in connec-
tion with what are considered the most practical and preferred
embodiments, it is understood that this invention is not lim-
ited to the disclosed embodiments but is intended to cover
various arrangements included within the spirit and scope of
the broadest interpretation so as to encompass all such modi-
fications and equivalent arrangements.

What is claimed is:

1. An assembling method for assembling an elongated
module into tubular body, said tubular body having opposite
first and second openings, said assembling method compris-
ing:

(A) sliding a conveying assembly of a conveying device
rearwardly so that the elongated module held by the
conveying assembly is moved rearwardly toward the
tubular body in proximity to the first opening, wherein
the tubular body is positioned on a holding device;

(B) actuating a dispensing device to dispense adhesive on a
joint surface of the elongated module as the elongated
module is moved rearwardly, wherein a cantilever of the
conveying assembly drives the adhesive-coated elon-
gated module into the tubular body through the first
opening;

(C) stopping the dispensing device from dispensing the
adhesive on the joint surface of the elongated module;

(D) stopping movement of the conveying assembly so that
a portion of the elongated module protrudes from the
second opening;

(E) actuating the holding device to move downwardly so as
to place the tubular body in a pressed position, in which
an inner surface of the tubular body is pressed against
and adhered to the joint surface of the elongated module;
and

(F) actuating the holding device to move upwardly so as to
place the tubular body with the adhered elongated mod-
ule in a default height position to thereby separate the
elongated module from the cantilever.

2. The assembling method as claimed in claim 1, wherein
in step (C), the portion of the elongated module that protrudes
from the second opening abuts against a supporting device
that extends into the tubular body through the second open-
ing.

3. The assembling method as claimed in claim 2, wherein
in step (B), when a plate of the conveying assembly and a first
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sensor of a control device correspond in position, the first
sensor transmits a signal to a control unit which is electrically
coupled to the dispensing device, so that the control unit
controls the dispensing device to start dispensing the adhe-
sive; and in step (C), when the plate of the conveying assem-
bly and a second sensor of the control device correspond in
position, the second sensor transmits a signal to the control
unit, so that the control unit controls the dispensing device to
stop dispensing the adhesive.

4. The assembling method as claimed in claim 3, wherein
in step (D), when the plate of the conveying assembly and a
rear limit switch of the control device correspond in position,
the rear limit switch transmits a signal to the control unit, so
that the control unit controls stop movement of the conveying
assembly and subsequently controls the holding device to
move downwardly to thereby place the tubular body in the
pressed position; in step (E), a timer of the control device is
used to measure a length of time that the tubular body remains
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atthe pressed position; and in step (F), when the timer reaches
apreset value, the timer transmits a signal to the control unit,
so that the control unit controls the holding device to move
upwardly to place the tubular body at the default height posi-
tion.

5. The assembling method as claimed in claim 4, further

comprising the step of:

(G) sliding the conveying assembly forwardly until the
cantilever is at a default position, in which the cantilever
is spaced apart from and is disposed frontwardly of the
first opening of the tubular body, wherein when the plate
ofthe conveying assembly and a front limit switch of the
control device correspond in position, the front limit
switch transmits a signal to the control unit, so that the
control unit controls stop movement of the conveying
assembly to thereby position the cantilever at the default
position.



